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Polyethylene Glycol ^ 



Tible I: Structural formula and 
polyethylene glycol p olymers. 
Grade 



1. Nonproprietary Names 

BP: Macrogol 300 
Macrogol 400 
Macrogol 1000 
Macrogol 1540 
Macrogol 4000 
Macrogol 6000 
Macrogol 20 000 
Macrogol 35 000 

JP; Macrogel 400 
Macrogel 1500 
Macrogel 4O00 
Macrogel 6000 
Macrogel 20 000 

PhEun Macrogolum 300 
Macrogolum 400 
Macrogolvim 1000 
Marcogolum 1500 
Macrogolum 3000 
Macrogol 4000 
Macrogol 6000 
Maorogol 20 000 
Macrogol 35 000 

US: Polye&ylene glycol 



2. Synonyms 

Breox PEG; Carbowax; Hodag PEG; Luirol E; PEG; polyoxv- 

eth'vlenn alvml J ^ r j i — 



3. Chemical Name and CAS R^try Number 

a-Hydr6-(D-hydroxy-poly(oxy-l,2-ethanediyl) [25322-68-3] 

4. Empirical Formula Molecular W^ht 

HOCH2(CH20ai2)„CH20H 

Where m represents the average number of oxyethylene 

groups. 

Alternatively, the general formula H(OCH2CH2)„OH may be 
used, to r^reseat polyethylene glycol, where n is a number 
one more than the value of m in the previous formula. 
See "Eable I for die average molecular wdgfats of typical poly- 
ethylene gjycols. Note that the number which foUows PEG 
indicates the average molecular weight of the polymer. 

5. Structural FoAnuIa 



i-C-CCHrO-CHjfeC-OH 



PEG 400 
PEG 540 (blend) 
PEG 600 
PEG 900 
PEG 1000 
PEG 1450 
PEG 1540 
PEG 2000 
PEG 3000 
PEG 3350 
PEG 4000 
PEG 4600 
PEG 8000 



m 


Average molec 


ular weight 


4.2 


190-210 




6.4 


285-315 




8.7 








500-600 




13.2 


570-613 




15.3 


855-900 




22.3 


950-1050 




32.5 


1300-1600 




28-36 


1300-1600 




40-50 


1800-2200 




60-75 


2700-3300 




75.7 


3000-3700 




69-84 


3000-4800 




104.1 


. 4400-4800 




181.4 


7000-9000 





6. Func tional Category 

Ointment base; plasticizer; solvent; suppository base; tablet 
and capsule lubricant. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Polyethylene glycols are widely used in a variety of pharma- 
ceutical formulations including parenteral, topical, ophdialm- 
ic, oral, and rectal prq>acations. 

Polyethylene glycols are stable, hydrophilic substances that 
are essentially nonirritant to the skin, see Section 14. Al- 
though they do not readily penetrate the skin, polyethylene 
glycols are water soluble and as such are easily removed from 
fte sldn by washing; they are therefore useful as ointment 
bases.W SoUd grades are generally employed in topical oint- 
ments with the consistency of the base being adjusted by tiie 
addition of liquid grades of polyethylene glycol. 
Mixtures of polyethylene glycols can be used as suppository 
basest where they have the foUowing advantages over fats: 
the melting point of the suppository can be made higher to 
withstand exposure to warmer climates; release of the drug 
IS not dependent upon meltmg point; physical stability on 
storage is better, suppositories are readUy miscible with rectal 
flmds. Disadvantages of using polyethylene glycols are: they 
are chemicaUy more reactive than fats; greater care is needed 
m processing to avoid inelegant contraction holes in the sup- 
positories; &e rate of release of water-soluble medications 
decreases with the inaeasing molecular weight of the poly- 
ethylene glycol; polyethylene glycols tend to be mote irritat- 
mg to mucous membranes than fats. 

Aqueous pdyefliylene glycol solutions can be used dther as sus- 
pendbg agents or to adjust the viscosity and consistenqr of oth« 
suspending vehicles. When used in conjunction with other emulsi- 
fieis, polye%lene glycols can act as emulsion stabilizes. 
Liquid polyethylene glycols are used as water-miscible sol- 
vents for the contents of soft gelatin capsules. However, they 
may cause hardening of the capsule shell by preferential ab- 
sorption of moisture from gelatin in the shelL 
In conoaitrafions up to apptoxmialely 30% v/v, PEG 300 and PEG 
400 have beat used as the vehide parenteral dosage fonns. 
In solid-dosage formulations. molecular waght polyethylene 
glycols can enhance tfie effectiveBess of tablet bindos and impart 
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plasticity to granules.© However, they have only limited binding 
action vsfhen used alone, and can prolong disintegration if raesent in 
concentrations jgeater than 5% w/w. When used for thennoplastic 

f^fT°f'2 "^""^ P"^''^^ constituent with 

10-15% w/w PEG 6000 is heated to 70-75X. The mass beamS 
paste-Uke and forms granules if stined v*fle cooling. This technique 
is useful for the prq)aration of dosage forms such as lozMiges vSai 
prolonged dismt^tion is required. 

Polyethylene glycols can also be used to enhance the aqueous sol- 
ubihty or dissolution characteristics of poorly soluble compounds 
by makmg soHd dispersions vrith an appropriate polyeanrlaae gly- 
coH'i Animal studies have also been performed using polyefliySae 
glycols as solvents for steroids in osmotic pumps. 
In filni coatings, solid grades of polyethylene glycol can be 
used alone for the film coating of tablets or can be useful as 
fay<kophiIic poUshing materials. SoUd grades are also widely 
used as plasticizers in conjunction with film-forming poly- 
mws.PJ The presence of polyethylene glycols, especially Uq- 
uid grades, in film coats tends to increase their water 
permeability and may reduce protection against low pH ia enteric- 
coating fihns. Polyethylene glycols are useful as plastidzeis in mi- 
CToencapsuIated products to avoid rupture of the coatmg fihn when 
the microcapsules are compressed into tablets. 
Polyethylene glycol grades with molecular weights of 6000 
and above can be used as lubricants, particularly for soluble 
tablets. The lubricant action is not as good as that of magne- 
sium stearate, and stickiness may develop if the material be- 
comes too warm during compression. An .'antiadherent effect 
IS also exerted, again subject to tibe avoidance of over-heating. 
In addition, polyethylene glycols have been used in the prep- 
aration of urethane hydrogels which are used as controDed- 
release agents. 

8. Description 

The USP describes polyethylene glycol as being an addition 
polymer of ethylene oxide and water. Polyethylene glycol 
grades 200-600 are liquids; grades 1000 and above are soUds 
at ambient temperatures. 

Liquid grades (PEG 200-600) occur as clear; colorless or 
slightly yellow-colored, viscous liquids. They have a slight, 
but characteristic odor and a bitter, slightly burning taste. PEG 
600 can occur as a solid at ambient temperatures. 
SoUd grades (PEG >1000) are white or off-white in color, 
and range in consistenqr from pastes to waxy flakes. They 
have ai feint, sweet odor. Grades of PEG 6000 and above are 
available as fiee-flowing milled powders. 

9. Pbarmacopdal Spedficafions ■ 

See Table JL 

10. l^ppical Properties 

Density. 

1.11-1.14 g/cm* at 25"»C for Uquid PEGs; 

1.15-1.21 g/cm^ at 25°C for solid PEGs. 
Flash point-. 

182°C for PEG 200; 

213*>C for PEG 300; 

238"'C for PEG 400; 

250°C for PEG 600. 
Freezing point: 

< -65°C PEG 200 sets to a glass; 

-15 to -S-'C for PEG 300; ' 



4-8°C for PEG 400; 
15-25''C for PEG 600. 
Melting point. 

37-40°C for PEG 1000; 

44- 48''C for PEG 1500; 
40-48''C for PEG 1540; 

45- 50°C for PEG 2000; 
48-54«C for PEG 3000; 
50-58°C for PEG 4000; 
55-63»C for PEG 6000; 
eO-eS-C for PEG 8000; 
60-63°C for PEG 20 000. 

Moisture content. liquid polyethylene glycols are very hygro- 
• scopic. although hygroscopiciQr decreases with increasing 
molecular weight. Solid grades. e.g., PEG 4000 and abov^ 
are not hygroscopic. See Figs. 1-3.W 

Particle size distribution: see Figs. 4-7.W 

Refractive index: 

nn^ = 1.459 for PEG 200; 

= 1.463 for PEG 300; 
Hd" = 1.465 for PEG 400; 
Od^ = 1.467 for PEG 600. 

Solubility: all grades of polyethylene glycol are soluble in 
water and miscible in all proportions with other polyeth- 
ylene glycols (after melting, if necessary). Aqueous solu- 
tions of higher molecular weight grades may form gels 
Liqmd polyethylene glycols are soluble in acetone, alco- 
hols, benzene, glycerin, and glycols. Solid polyethylene 
glycols are soluble in acetone, dichloromethane. eflianol 
and methanol; they are slightly soluble in aliphatic hydro- 
carbons and ether, but insoluble in fats, fixed oUs. and 
mineral oil. 

Suifiice tension: approximately 44 mN/m (44 dynes/cm) for 
hquid polyettiylene glycols; approximately 55 mN/m (55 
dynes/cm) for 10% w/v aqueous solution of solid polyedi- 
ylene glycol. 

Viscosity (kinematicy. see Tables m and IV. 

« Handbook ofFharmaceudced Bxdpients, Kist Edilioa. 

11. Stability and Storage Conditions 

Polyethylene glycols are chemically stable in air and in so- 
lution although grades with a molecular weight less than 2000 
are hygroscopic. Polyethylene glycols do not support micro- 
bial growth, nor do they become rancid. 
Polyethylene glycols and aqueous polyethylene glycol solu- 
tions can be sterilized by autoclaving, filtration, or gamifla 
irradiaaon.<') Sterilization of solid grades by dry heat at 
150''C for 1 hour may induce oxidation, darkening, and the 
formation of acidic degradation products. IdeaUy, sterilization 
should be carried out in an inert atmosphere. Oxidation of 
polyethylene glycols may also be inhibited by the mclusion 
of a suitable antioxidant. 

If heated tanks are used to maintain solid polyethylene glycols 
in a molten state, care must be taken to avoid contamination 
with iron, which can lead to discoloration. The temperature 
must be kept to the minimum necessary to ensure fluidity; 
oxidation may occur if polyeAylene glycols are exposed for 
long periods to tenq)eratures exceeding 50°C. However, stor- 
age under nitrogen reduces the possibility of oxidation. 
Polyefliylene glycols should be stored m weU-closed containers 
in a cool, dry, place. Stainless steel, ahiminum, glass, or lined 
steel containers are prefeired for Ae storage of liquid grades. 
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Fig. 1: EqidHbrium OMristiiie contoit of PEG 4000 
^^hdScffion, Lot #B192-&M)9) at iSfC 




10 20 30 m m m w so so loo 

RdaliTOhu«Wfflt/.(%| 

2: %id|iiHiiiminoistwe«ipt«i|titf 
O : Vm 4eiKip<>wder.<UiitoB Onjbi^ Cqip. Lot«B-251) 
-2^ : S^ E-4000 (BASS'. Lot #Wm-575B) 

12. Incompaidbilities 

Ite eleioi^ial reactivity of polyetiyiene gjycols is mainly con- 
fined tothc two tenninal hydroxyl groUiis; vhidi can be either 
esteimecl or etheaified. However. aU ^ades can ejduMt sotoe 
ojddi^g actlvi^ du?i to pjssaicis of Ji^iaae iinpurides 
and sisebndMy piro*icts formed by" jtBtoMdidoii. 
Liquid and solid polyediylene glycol grades may be incom- 
patible wirii some colors. 

The antibacterial activity of certain antibiotics, particularly 
penicillin and bacitracin, is reduced in polyeftylene glycol 




Fig. 3: EquOibrinm moisture content of PEG 6000 at 2SX. 
O : PEG 6000 powder (Union Carbide Cotp, Lot #B-507) 
A : PEG E-6000 ^ASF, Lot #WPNA-124B) 




Particle s&e cfistdbufif^ (|im) 

^^m^m^m^ 40(19 

bas^. Hie preservative efficacy of the parabens may also be 
im]^i®d dtte t6 binding with polye&ylehe glycols. 
Hiysical effects caused by polyethylene glycol bases include 
softening and liquefaction in mixtures with phenol, tannic ac- 
id, and salicylic acid. Discoloration of sulfonamides and 
(Uthranol can also occur and sorbitol may be precipitated from 
mixtures. Plastics, such as polyethylene, phenolfonnaldehyde. 
polyviiiyl <^otidiB. and cdlul<Jse-ester BiediBrahes (in filters) 
iftay be softened ot dissolved ^ polyetfijaene glycols. Migra- 
tioa of p<)lyis&yJ(Sne glycol can occur from tafalel-film coat- 
ings, leadiifg to int^ction with core coinponents. 
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Fig. 5: Farfide Mze distribotion of PEG 4000 povden 
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Partide size distribution Oun) 
Elg. 6: Partide size distribation of PEG 6000 flakes, 

13. Method of Manufacture 

Polyethylene glycols are condensation polymers formed by 
the reaction of ethylene oxide and water under pressure in 
the presence of a catalyst. 

14. Safety 

Polyethylene glycols are widely used in a variety of pharma- 
ceutical formulations. Generally, they are regarded as nontoxic 
and nonirritant materials.*'*'-'^' However, adverse reactions to 
polyethylene glycols have been reported and although of rel- 
atively low toxicity, any toxicity appears to be greatest with 
polyethylene glycols of low molecular weight 




0 40 80 120 160 200 



Particle size distribution (urn) 

Kg. 7: Partide size distribntion of PEG 6000 powder. 

Polyethylene glycols administered topically may cause sting- 
ing, especially when applied to mucous membranes. Hyper- 
sensitivity reactions to polyethylene glycols appUed topically, 
including urticaria and delayed allergic reactions, have also 
been reported.^") However, the most serious adverse effects 
associated with polyethylene glycols are hyperosmolarity, 
metabolic acidosis, and renal failure following the topical use 
of polyethylene glycols in bum patients.^") Topical prepara- 
tions containing polyethylene glycols should therefore be used 
cautiously in patients with renal failure, extensive bums, or 
open wounds. 

Oral administration of large quantities of polyethylene glycols 
can have a laxative effect Therapeutically, up to 4 L of an 
aqueous mixture of electrolytes and high molecular weight 
polyetiiylene glycol is consumed by patients undergoing bow- 
el cleansing.<i« 

Liquid polyethylene glycols may be absorbed when taken 
orally, but the higher molecular weight polyethylene glycols 
are not significantly absorbed from the gastrointestinal tract 
Absorbed polyethylene glycol is excreted largely unchanged 
in the urine although polyethylene glycols of low molecular 
weight may be partially metabolized. 
The WHO has set an estimated acceptable daily intake of 
polyetiiylene glycols at up to 10 mg/kg body-weight"® 
In parenteral products, tiie maximum recommended concen- 
tration of PEG 300 is approximately 30% v/v since hemolytic 
effects have been observed at concentrations greater than 
about 40% v/v. 

For animal toxicity data see Table V. 

15. Handling Precautions 

Observe normal precautions appropriate to the circumstances 
and quantiQr of material handled. Eye protection is recom- 
mraded. 

16. R^julatory Status 

Included in tiie FDA Inactive Ingredients Guide (dental prep- 
arations, IM and IV injections, ophthalmic preparations, oral 
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TUiIe m: Spedficatioa for viscosity «f poljrethylene glycol of nominal 
molecular wtigbt at 98J>'>C ± O^'C £rom the USP. 



Nominal average Viscosity range 
molecolar weigiit in nimVs (<5t) 


200- 


3.»-4.8 


300 


5.4-6.4 


400 


6.8-8.0 


SOO 


8.3-9.6 


600 


9.9-11.3 


700' 


11.5-13.0 


800 


12.5-14.5 


900 


15.0-17.0 


1000 


16.0-19.0 


1100 


18.0-22.0 


1200 


20.0-24.5 


1300 


22.0-27.5 


1400 


24-30 


14S0 


25-32 


ISOO 


26-33 


1600 


28-36 


1700 


31-39 


1800 


33-42 


1900 


35-45 


2000 


38-49 


2100 


40-53 


2200 


43-56 


2300 


46-60 


2400 


49-65 


2S0O 


51-70 


2600 


54-74 


2700 


. 57-78 


2800 


60-83 


2900 


64-88 


3000 


67-93 


3250 


73-105 


3350 


76-110 


3500 


87-123 


3750 


99-140 


4000 


110-158 


4250 


123-177 


4500 


140-200 


4750 


155-228 


SOOO 


170-250 


SSOO 


206-315 


6000 


250^390 


6S00 


295-480 


7000 


350-590 


7500 


405-735 


8000 


470-900 



TaMe IV; Viscoaty of selected pri^ylene gfrcob at 2S°C and 99°C 
Grade Viscosity in mmVs (c 



2s<'c ire 



PEG 300 
PEG 400 
PEG 600 
PEG 1000 solid 
PEG 2000 soUd 
PEG 4000 soUd 
PEG 6000 soUd 
PEG 20000 soUd 
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Thble V: Animal toxicity data (LX>5o) for various grades of polyethylene glycol.^' 



PEG grade 


Guinea pig 


Mouse 






LDsoingflig 
Rabbit 


Rabbit 


Rat 


Rat 


Rat 


Rat 


PEG 200 




7.5 




38,3 


19.9 








28.9 




PEG 300 


19.6 








173 




17 




27.5 




PEG 400 


15.7 


10.0 


8.6 


28.9 


26.8 




9.7 


7.3 


30.2 




PEG 810 
















13 




16 


PEG 1000 


223 


20 














42 




PEG 1540 














15.4 




51.2 




PEG 4000 


50.9 




16 . 




76 


18 


11.6 




50 




PEG 6000 


50 












6.8 




50 





capsules, solutions, syraps and tablets, rectal, topical, and 
vaginal prepaiatilons). Included in nonpaienteial medicines li- 
censed in die UK. 

17. Pharmacopeias 

Polyethylene glycols are described in many phannacopeias. 
Some phannacopeias, such as the US. have a single mono- 
graph descrilnng various (USetent grades; other pharmacope- 
ias have individual monogr^hs. The BP for exanqile has 
separate monographs for PEG 300, PEG 400, PEG 1000. PEG 
1500. PEG 3000. PEG 4000, PEG 6000. PEG 20 000, and 
PEG 35 OOO. 



18. Related Substances 

Polyoxyethylene aUg^I ethers; polyoxyethylene sorbitan fetty 
acid esters: suppository bases. 

19. Commaits 
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Polyoxyethylene 
Stearates 



1. Nonproprietary Names 

Hie polyoxye&ylene stearates are a series of polyefliojtylated daciv- 

atives of stearic acid Of the laige nmnbw of dSfiEetent materials 

commercially avaUable, two types ate listed in the USP. 

JP: Polyoxyl 40 stearate 

USP: Polyoxyl 40 stearate 

USP: Polyoxyl 50 stearate 

See also Sections 2. 3. 4, 5, and 17. 

2. Synonyms 

Polyoxyethylene stearates are nonlonic surfactants produced 
by polyethoxylation of stearic acid. Two systems of nomen- 
clabire are used for these materials. The number '8' in the 
-names 'poloxyl 8 stearate' or 'polyoxyethylene 8 stearate' re- 
fers to the approximate polymer length in oxyediylene units. 
The same material may also be designated 'polyoxyethylene 
glycol 400 stearate' or 'macrogol stearate 400' in whidi case, 
the numfao- '400' refers to the average molecular weight of 
the polynaer chain. 

Synonyms a^cable to polyoxyethylene stearates ate shown below: 
Etboi^latBd fmy add esteis; maoogol steatates; Mariosok PEG fat- 
ty acid esters; PEG stearates; polyethylene glycol stearates; 
p61y(oxy-l,2-edianediyl) ot-hydR)-fi>-liydioxy-octa(fecfuioate; poly- 
oxyediylenB ^ycoA stearates. 
Table I shows synonyms for specific materials. 

3. Chemical Name and CAS Registry Ntunber 
Polyethylene glycol stearate [9004-99-3] 
Polyethylene glycol distearate [9005-08-7] 



TOtU I: Synonyms of selected potyoxyetfiylene stearates and 



Synonym 



Synonym 



Polyoxyl 2 stearate Hodag DOS; PEG-2 stearate. 

Polyoxyl 4 stearate Acconon 200-MS; Hodag 20-S; PEG-4 stearate; 

polyoxyethylene (4) monostearate; 
polyethylme glycol 200 monosteaiate; 
Pmtanutte 200-DPS. 

Polyoxyl 6 stearate Cerasynl 616; Ktssco PEG 300 Monostearate', 
Upal SOOS; Upo PEG 3-S; PEG-6 stearate; 
polyethylene glycol 300 monostearate; 
Polystate C; polyoxyethylene (6) 
monostearate; Protamate 300-DPS. 

Polyoxyl 8 stearate Acconon 400-MS; Cerasynt 660; Cithrol 4MS; 

Crvdet S8; Emerest 2640; Grocor400; Hodag 
40-S; Kessco PEC-400 Monostearate; 
macrogol stearate 400; Myrj 45; PEG-8 
stearate; Pegosperse 400 MS; polyethylene 
glyctd 400 monostearate; polyoxyethylene (8} 
monostearate: Protamate 400-DPS; Ritapeg 
400 MS. 



Polyoxyl 30 ste 
Polyoxyl 40 ste 

Polyoxyl 50 ste 

Polyoxyl 100 st( 

Polyoxyl ISO st< 
Polyoxyl 4 
Polyoxyl 8 

Polyoxyl 12 



Hodag 60-S; Kessco PEG 600 Monostearate; 
Upo-PEG 6-S; PEG-12 stearate; Pegosperse 
600 MS; polyethylene glycol 600 
monostearate; polyoxyethylene (12) 
monostearate; Protamate 600-DPS. 

Cerasyiu S40; Hodag lOO-S; Kessco PEG 1000 
Monostearate; Upo-PEG 10-S; Myrj.49; 
Pegosperse 1000 MS; PEG-20 stearate; 
polyethylene glycol 1000 monostearate; 
polyoxyethylene ( 
Protamate 1000-DPS. 



Crodet S40; E431; Emerest 2672; Hodag POE 
(.40) MS; Upal 39S; macrogol stearate 2000; 
MyrJ 52; PBG^O stearate; polyoxyethylene 
glycol 2000 monostearate; polyoxyethylene 
(40) monostearate: Protanuue 2000-DPS. 

Atlas G-2I53; Crvdet S50; Upal 50S; Myrj S3; 
PEO-50 stearate: polyoxyethylene (50) 



Polyoxyl 32 
distearate 

Polyoxyl 150 



Myrj 59; PEG-100 stearate; polyethylene glycol 
4400 monostearate; polyoxyethylene (100) 
monostearate; Protamate 4400-DPS. 

Hodag 600S; PEG-150 stearate. 

Hodag 22-S; PEG-4 distearate. 

Hodag 42-S; Kessco PEG 400 £)S; PEG-8 
distearate; polyethylene glycol 400 distearate; 
Protamate 400-DS. 

Hodag 62-S; Kessco PEG 600 Distearate; PEG- 
12 disteara^; polyethylene (12) distearate; 
polyethylene glycol 600 distearate; Protamate 
60Q-DS. 

Hodag 154-S; Kessco PEG 1540 Distearate: 
■ PEG-32 distearate; polyethylene glycol 1540 
distearate; polyoxyethylene (32) distearate. 

Hodag 602S; Kessco PEG 6000 OS; PEG-150 
disteaiate; polyediylene. glycol 6000 
distearate; polyoxyediylene (150) distearate; 



4. Empirical Formula 

See Table II. 



MolecnlarW^t 



Polyoxyl 6 stearate 




548.80 


Polyoxyl 8 stearate 




636.91 


Polyoxyl 12 stearate 


C«H840„ 


813.12 


Polyoxyl 20 stearate 




1165.55 


Polyoxyl 40 stearate 




2046.61 


Polyoxyl 50 stearate 


C1HH234O52 


2487.15 


Polyoxyl 100 stearate 


C21«H43«O|02 


4«89.80 
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S. Structural Fonnula 



o 
II 

R-c-(ocaja^;^H 

For the raonostearate; where the average value of n is 6 for 
polyoxyl 6 stearate. 8 for polyoxyl 8 stearate, etc. 

O o 
R-O-^OCRjCHj),— 0-C-* 

For the distearate; where the average value of n is 12 for 
polyoxyl 12 distearate, 32 for polyoxyl 32 distearate, etc. 
In both structures, R represents the alkyl group of the parent 
fatty acid. With stearic acid. R is CHjCCHj),^. However, it 
should be noted that stearic acad usually contains other fatty 
acids, primarily palmitic acid, and consequently a polyoxy- 
etfaylene stearate may also contain varying amounts of oOiei 
fatty acid derivatives such as palmitates. 

6. Functional Cat^oty 

Emulsifying agent; solubilLring agent; wetdng agent. 

7. Applications in Pharmaceutical Fonnnlation or 
Tedmoli^ 

Polyoxyetfaylene stearates are generally used as emulsifi^ in 
oil-in-water-type creams and lotions. Their hydrophilicity or 
lipophilidfy depends on the number of ethylene oxide units 
present: Ihe larger the number, the greater the hydrophilic 
properties. Polyoxyl 40 stearate has also been used as an 
emulsifying agent in intravenous infusions.^'' 
Polyoxyethylene stearates are particularly useful as emulsify- 
ing agents when astringent salts or other strong electrolytes 
are present. They can also be blended with other surfactants 
to obtain any hydrophilic-lipopbilic balance for lotions or 
ointment formulations. 



Use Concentrafion (,%) 

Auxiliaiy emalsifier. for o/w intravenous OJ-S 
fat emulsion 

Emulsifier for o/w creams or lotions O.S-10 

Ophthalmic ointment 7 

Suppository component 1-10 

Tablet lubricant 1-2 



9. Pharmacopdal Spedfications 



Test 


JP 


USP 


USP 




Polyoxyl 40 


Polyoxyl 40 


Polyoxyl 50 
stearate 


Identification 


— 




+ 


+ ' 


Characters 
Claris and color of 
solution 


+ 
+ 


— 
— 


— 
— 


Congealing range 


39.0-44.0°C 


37-47°C 


— 










the fany acid 








Residue on ignition 


5 0.10* 






Water 




£3.0% 


£3.0% 


Aisoiic 


£3 ppm 




£3 ppm 


Heavy metals 


£ 10 ppm 


£0.001% 


£ 0.001% 


Acid value 




£2 


£2 


Hydroxyl value 




25-40 


23-35 


Saponification value 


25-35 


25-35 


20-28 


Free polyethylene 




17-27% 


17-27% 


glycols 








Oiganic volatile impurities 








10. Typical Properties 







Flash point. 








> 149''C for poloxyl 8 stearate (Myrj 45). 




Solubility: 








Name 




Solvent 






Ethanol (95%) Mineral 


oil Water 


Polyoxyl 6 stearate 


S 


S 


DH 


Polyoxyl 8 stearate 


S 




D 


Polyoxyl 12 stearate 


S 




S 


Polyoxyl 20 Stearate 


S 




S 


Polyoxyl 40 stearate 


S 




s 


Polyoxyl 50 stearate 


S 




s 


Polyoxyl 100 stearate 


S 




s 


Polyoxyl 12 distearate 


s 




DH 


Polyoxyl 32 tUsteaiate 


s 




s 


Polyoxyl ISO distearate 


I 




S 



Where, 

D = dispersible I = insoluble 

S = soluble DH = dispersible (widi heat) 

See also Thble m. 



S. Description 




11. Stability and Storage Conditioios 

Polyoxyethylene stearates are generally stable in the presence 
of electrolytes and weak acids or bases. Strong acids and 
bases can cause gradual hydrolysis and saponification. 
The bulk material should be stored in a well-closed container, 
m a dry place, at room temperature. 

12. bcompatibilifies 

Polyoxyethylene stearates are unstable in hot alkaline solu- 
tions due to hydrolysis, and will also saponify with strong 
acids or bases. Discoloration or precipitation can occur with 
salicylates, phenolic substances, iodine salts, and salts of bis- 
muth, silver, and tannins.<^) Complex formation with preser- 
vatives may also occur.*'* 



Polyoxyl 8 stearate Waxy cream 
Polyoxyl 12 stearate Pasty solid 
Polyoxyl 20 stearate Waxy solid 

Polyoxyl 40 steatate Waxy soUd, with a faint, bland, fet-lilce odor, 
off-white to light tan in color. 
Solid, wia a bland, fat-like odor or odoriess. 
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Thble m; Topical properties of poly oxyethylene stearates. 
Acid 




The antimicrobial activity of some materials such as bacitra- 
cin, chloramphenicol, phenoxymethylpenicillin, sodium peni- 
cillin, and tetracycline may be reduced in the presence of 
polyoxyethylene stearate concentrations greater than 5% 



13. Method of Manafactute 



Polyoxyethylene 
(>f' fatty acids. 



are prepared by die direct reaction 
stearic acid, with ethylene oxide. 



14. Safely 

Although polyoxyethylene stearates. are primarily used as 
emulsifying agents in topical pharmaceutical formulations cer- 
tain materials, particularly polyoxyl 40 stearate, have also 
been used in intravenous injections and oral preparations/*-'') 
Polyoxyethylene stearates have been extensively tested for 
toxicity in aiumals^*-") and are widely used in pharmaceutical 
formulations and cosmetics. They are generally regarded as 
essentially nontoxic and noninitant materials. 
Polyoxyl 8 stearate: 

LD50 (hamster, oral): 27 g/IcgP*> 

LD50 (rat, oral): 64 g/kg 
Polyoxyl 20 stearate: 

LDjo (mouse. DP): Q.2 g/l?g<") 

UD50 (mouse, IV): 0.87 g/fcg 

15. Handlii^ Precautions 

Observe normal precautions appropriate to the circumstances 
and quantity of material handled. 

Polyoxyetiiylene stearates tiiat contain greater than 100 ppm 
of free ethylene oxide may present an explosion hazard when 
stored in a closed container. This is due to the release of 
ethylene oxide into the container headspace wheie it can ac- 
cumulate, and so exceed the explosion limit 

16. Regulatory Status 

Included in tiie FDA Inactive Ingredients Guide (dental solu- 
tions, IV injections, ophthalnuc preparatioi^, oral capsules 
and tablets, otic suspensions, topcal raeams. emulsions, lo- 
tions, ointments and solutions, and vaginal preparations). In- 
cluded in nonparenteral medicines licensed in die UK. 



Iodine 


Melting 


Saponificatioii 


Water 


number 


point CO 


value 


content (%) 


<0.5 


28-32 


95-110 


- 








S3.0 


i 1.0 


= 37 


62-78 


S 1.0 




= 28 


46-56 


S 1.0 






30-45 


S3.0 




«38 


25-35 


S3.0 




"42 


20-28 


S3.0 




"46 


9-20 


S3.0 


5 0.5 


= 36 


115-124 




S1.0 


"39 


93-102 


:£1.0 


S0.25 


-45 


50-62 


S1.0 


S0.1 


53-57 


14-20 


Sl.O 



17. HbarmacDpeias 



Name Pharmacopeia 


Polyoxyl 40 stearate 
Pdyoxyl 50 stearate 


Jpn, US. 
VS. 





18. Rdafed Substances 
Polyetiiylene glycol; stearic acid. 
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